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 HUGHES VIEWS
 Worth Reading - Present
 NATO Practice in Land
 Wargaming
 by U. Candan, L.S. Dewald, and
 L.R. Speight
 SHAPE Technical Centre Professional
 Paper STC PP-252 May 1987, 41
 pages
 Reviewed by Wayne P. Hughes , Jr.,
 NPGS
 Quite a while ago Jack Walker invited
 me to send him book reviews worthy of
 PHALANX. To me that meant books and
 reports worth the time of OR pro-
 fessionals. I resisted for a long time. Jack
 Walker has never failed, however, at any-
 thing he set out to do, and since he is now
 contemplating retirement I felt obliged to
 keep his record clean.
 All of which is to explain why the sub-
 ject of this review is so unlike the first one
 (a novel: Patriot Games). The unifying
 theme is something WORTH READING.
 The cost is your time; the reward is for the
 mind, the heart, or (conceivably) the soul.
 This time I offer a professional paper by
 Candan, Dewald, and Speight. It is a
 tightly constructed little gem, it is un-
 classified, and it is recent enough, I hope,
 to be in stock at the STC.
 Worthy of Attention
 There is plenty of room for contention
 about this paper. When Dr. Ron Speight
 visited us at the Naval Postgraduate
 School last fall, I asked about it. He gave
 me some of the background, but he did not
 try to sell it as I am doing here. Should a
 naval person and amateur regarding Pr-
 esent NATO Practice in Land Wargam-
 ing venture to tout it at all? Well, I am
 merely following the tradition of all book
 reviewers: guys who probably know just
 enough about the subject to be dangerous.
 Besides, I will be cautious about saying
 the paper is right. I simply urge attention to
 it, in high positions and low, because the
 implications are remarkable.
 Some ten years ago it was very clear that
 the different NATO nations were predict-
 ing very different results of military cam-
 paigns in Europe. The outputs of their war-
 game and theater models were heavily
 quoted as supporting evidence for their
 widely different attitudes, not to say poli-
 cies, associated with mobilization,
 reinforcement and sustainability.
 The SHAPE Technical Centre was
 given the role of "harmonizing" the
 methodologies in use. In spite of the many
 differences between the models, STC es-
 tablished to its satisfaction that the major
 differences between the results came from
 the inputs to the models and not the models
 themselves. No great surprise, eh? The
 delightful aspect of the STC work is the
 quantification of the differences in out-
 puts. That of course required a lot of artful
 analysis, including standards for compari-
 son, and a suitable MOE.
 To do this required, first, an apology by
 the authors for using attrition as a major
 basis of comparison; as they note, attrition
 is seldom an end in itself but only a means
 towards an end. They bore the attrition
 monkey on their backs because it was what
 the models themselves emphasized.
 Force-ration comparisons were not a
 problem. In effect, similar compositions
 of forces (at the corps and theater levels)
 defined similar rations of force (i.e. , com-
 bat power) for any and all models. Left
 unspecified were the force rations in any
 absolute sense, in which combat values of
 machines and men, leadership and morals,
 would play their crucial roles, as the au-
 thors explain with colorful quotations
 from Henry Kissinger, and my old boss,
 Jim Woolsey. I still like this one by
 Woolsey: "People who ask how much is
 enough, or how few can we barely get by
 with, tend to develop an instinct for the
 capillaries." Woolsey associates the jugu-
 lar with real - not bureaucratic - battles,
 and questions like how can I destroy the
 enemy's whole strategy? But STC did not
 need absolute fighting values of NATO
 and WP forces. Self-consistent rations of
 forces were sufficient for model compari-
 son, and these were assembled.
 They next defined an MOE: A force-
 ratio at which both sides suffer the same
 rate of attrition, which they call the draw-
 down-to-zero-together force-ratio. Arcane
 sounding but nifty. With that in hand,
 comparisons under compatible conditions
 could be made. Figure 1 shows the results
 for nine relatively well known models
 used within NATO. I have scrubbed out
 the model names because they are irrele-
 vant for my purpose, and deleted the scale,
 because even though the paper is NATO
 UNCLASSIFIED the draw-down-to-
 together force-ratios are eye-catching, to
 put it mildly.
 Where Lies the Truth? ÉĚk
It is possible to see from Figure 1, never-^^
theless, that the swings between the model
 extremes are on the order of 6:1 or 7:1.
Now, the authors do not condemn the use
 of different models (or inputs) because
 they yield different results. They do, of
 course, question whether the swings need^^
 be so great, and wonder (with all of us)^B
 where the "truth" lies within this spec-
 trum. They even accept the possibility that
 some of the difference in results lies in
 their own method of reconciling dif-
 ferences between the models, which was
 no small achievement of OR artistry.
 The paper goes on to compare loss rates
 among different models. There are other
 comparisons, too, notably of the move-
 ment rates of forces, both opposed and
 unopposed. And that brings us to the enor-
 mously practical questions, the jugular
 questions, about how long the fighting will
 last, how fast the forces will move, and
 indeed, whether they will move by push,
 leapfrog, or breakthrough and envelop-
 ment. The report cannot say, but it can say
 what conclusion will be reached, depend-
 ing on which model has been sued to hone
 one's own attitude. "In any terrain type the
 [model] application which, other things
 being equal, would lead to a high expecta-
 tion of rapid aggressor advance and a more
 certain outcome in favor of the assailant
 would be one with a high rate of attritionJfe
 and a low draw-down-to-zero ratio in^^
 favor of the defender [namely Model X].
 A long drawn-out campaign, with much
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 less likelihood of assailant success, would
 be a low-intensity, high defender advan-
 tage application [namely Model Y]."
 I should mention in closing that another
 figure in the report shows the differences:
 for Model X and Model Y it is a factor of
 20, and that is not the most extreme ex-
 ample that can be found! Everyone who
 thinks he knows whether NATO forces
 will be overrun (or will hold) in central
 Europe, and everyone who thinks he
 knows the pace of the fighting should read
 Present NATO Practice in Land
 Wargaming. 0
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 AFIT Theses
 Title: Funding the Military Retirement System : A Private Sector
 Investment Approach to Accrual Accounting
 Author: CPT Eugene H. Henry
 Thesis Advisor: LTC Thomas F. Schuppe
 Phone: Autovon 785-9942, Commercial (513) 255-9942
 Mail: Air Force Human Resources Laboratory/LRG, Wright-
 Patterson AFB, OH 45433
 DTIC Number: Not yet assigned
 Abstract
 The military retirement system is frequently a candidate for
 budget cuts, aimed at the benefit structure of the retirement
 system. However, Public Law 98-94, enacted on 1 October 1984,
 addresses the funding aspect of the military retirement system.
 The law, which established accrual accounting and a military
 retirement fund, ensures immediate recognition of the future
 costs of the retirement system when considering any force size
 changes and pay changes for DOD. To pay for these future costs,
 the retirement system partially relies on the investment of excess
 retirement funds in special interest Treasury securities.
 This research concerns the investment aspect of accrual ac-
 counting, in particular, the possibility of investing the military
 retirement fund in the private sector instead of within the govern-
 ment. To accomplish this "macro-level" research, it is necessary
 to determine representative private investment plans. The real
 interest returns of the plans, as determined by several factors such
 as the management of the fund, inflation, and debt implications,
 are compared to the real return currently assumed by the DOD
 Office of the Actuary for the special issue securities. Sub-
 sequently, for plans showing an improved real return, the approx-
 imate savings in terms of annual accrual charges are computed.
 The research reveals that a private sector investment approach
 can provide an improved real return. However, the increased
 return of the private plans is not without implications such as risk
 and management of the fund, as well as effects on the national
 debt and government deficit spending.
 The numerous implications and effects discovered in this study
 support the need for further research in this area to determine the
 complete impact of a private sector approach to the investment to
 accrual accounting and the military retirement fund.
 Thesis Title: An Application of Numerical Approximation Tech-
 niques to Satellite Constellation Reliability
 Author: CFT David A. Drake
 Thesis Advisor: MAJ Joseph R. Litko
 Phone: Autovon 923-6943, Commercial (301) 677-6943
 Mail: National Security Agency, 6943rd Electronic Security
 Squadron, Fort Meade, MD 20755
 DTIC Number: Not yet assigned
 Abstract
 This thesis investigates alternative methods for calculating slot
 failure probabilities when the underlying satellite reliability func-
 tion is given by the Weibull distribution. The slot failure pro-
 babilities are an integral part of a methodology for determining
 satellite constellation reliability developed by the Directorate of
 Aerospace Studies, Kirtland AFB, NM. Denoted by P¡, the slot
 failure probabilities are defined to be the probability that a given
 slot in space experiences exactly i satellite failures during a
 specified time period of interest. The slot failures for a particular
 slot form a renewal process with a continuous time parameter.
 The renewal equations have no closed form solution and the
 application of standard numerical techniques has been unsuccess-
 ful due to the number of function evaluations required.
 Gaussian quadrature, series expansion techniques, and
 Laguerre transformation were used to calculate the slot failure
 probabilities. The research had three basic objectives: (1) Apply
 the specified methods to the slot failure probability problem and
 validate each method in terms of accuracy. (2) Evaluate the
 sensitivity of the slot failure probabilities to small variations
 around the estimated value of the Weibull distribution parameter
 beta. (3) Compare the results in terms of ease of implementation,
 accuracy, and efficiency.
 The results of the research show that each of the selected
 methods can be effectively applied to calculate the slot failure
 probabilities depending on the length of the time period of interest
 and accuracy of solution required. The Laguerre transformation
 is by far the fastest, most efficient method.
 The accuracy and stability of the Laguerre transformation was
 validated using the Exponential and Erlang distributions for
 which analytic solutions exist. Approximations to the Weibull
 slot failure probabilities were developed that can be used to
 rapidly generate close solutions.
 The sensitivity of the slot failure probabilities to small var-
 iations in the parameter beta was investigated and found to be
 somewhat significant. 0
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